We obtained CT-scans of an ontogenetic series of chimpanzee cadavers from the Zurich Anthropology Institute collections, and isolated their vocal tracts for morphological analysis and acoustic/articulatory modelling. We analysed these vocal tracts in three dimensions, and identified a set of anatomical features that define characteristic constrictions and expansions along their lengths. Acoustic modelling of these tracts in a multi-tube configuration (which best approximated the observed morphology) enabled us to predict their passive or resting-state acoustic potential, and also enabled us to digitally perturb this resting-state configuration to explore their phonetic potential in relation to the human vowel triangle. We will compare our anatomical results with those of Nishimura (e.g. 2005), and our acoustic results with those of Lieberman, Crelin and Klatt (1972) .
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We also analysed this chimpanzee head-and-neck CT scan series and a sample of 20 adult human head-and-neck CT scans, to identify hard-tissue landmarks and inter-landmark relationships that constrain the position of soft tissue features of the vocal tract of each of these extant species. We then applied these relationships to predict hyoid position in Neanderthals using an additional set of 3D-scanned fossil skulls from this extinct species. We report a potential envelope of hyoid positions for adult Neanderthals based on linear regression analysis, in which we predict their hyoid positions from inter-landmark distances of skull and mandible in three dimensions (using human and chimpanzee as alternative reference models). The human models result in anatomically-viable hyoid positions for Neanderthals whereas the chimpanzee models result in less anatomically plausible Neanderthal hyoid positions. The Neanderthal hyoid bone most likely occupied similar positions in relation to skull and mandible (and the vertebral column) to those observed in modern humans, meeting one of the several necessary conditions for the presence of human-like speech in this species.
